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(54) REMOUNTING SYSTEM OF PROCESS GAS SUPPLY UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a remounting 
system of a process gas supply unit capable of 
remounting a module corresponding to each variation, in 
the process gas supply unit compact and in light weight. 
SOLUTION: In this process gas supply unit 1, mounting 
a check valve 1 1 , a purge valve 1 2, a regulator 1 3 with 
interrupting function, a supply valve 1 5, and either one 
of a mass flow controller 1 4 or a sensor pack in a single 
base block 10 formed with flow paths 21 to 26, the 
mass flow controller 14 and the sensor pack can be 
remounted relating to the same base block 10. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Either one of a check valve, a purge valve, a regulator with an interception function, a 
gas supply valve and a massflow controller or a sensor pack A process gas supply unit being the 
process gas supply unit carried in one base block in which a channel was formed, and making 
possible a carry substitute of said massflow controller and a sensor pack to the same base 
block carries, and it is a substitute system. 

[Claim 2]A check valve, a purge valve, a gas supply valve and a regulator with an interception 
function, or either of the pressure control valves, Either one of [ and ] a massflow controller or 
a sensor pack It is the process gas supply unit carried in one base block in which a channel was 
formed, A process gas supply unit making possible a carry substitute of said regulator with an 
interception function, a pressure control valve, and said massflow controller and a sensor pack 
to the same base block carries, and it is a substitute system. 

[Claim 3]The process gas supply unit according to claim 1 or 2 carries, a process gas supply 
unit characterized by said sensor pack building in a thing which built in a temperature sensor 
and a pressure sensor or a pressure sensor, and a flow rate sensor in a substitute system 
carries, and it is a substitute system. 

[Claim 4]In [ the process gas supply unit according to claim 3 carries, and ] a substitute system, 
A process gas supply unit loaded with a gasket for flow control which was provided with an 
orifice at a channel connection section with a base block of the sensor pack downstream 
concerned in the case of that in which said sensor pack built a temperature sensor and a 
pressure sensor carries, and it is a substitute system. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the process gas supply unit which can 
especially change [ carry ] a module about the process gas supply unit for supplying the 
process gas used by a semiconductor manufacturing process. 
[0002] 

[Description of the Prior Art]Process gas is used for etching of photoresist processing 
(photoresist spreading, exposure, development, etching), etc. by the wafer processing step of 
semiconductor manufacture, and the gas supply circuit for supplying specific process gas to a 
chamber from several kinds of inside is constituted. A gas supply line is constituted according 
to the kind of process gas, and the gas supply circuit is sending each process gas into the 
chamber via fluid control equipment, such as a massflow controller. In order to replace process 
gas using purge gas, such as nitrogen gas, since process gas has corrosiveness and toxicity, and 
also to perform exhaust air processing of gas, in addition to the process gas supply line, the 
purge-gas-feed line and the vent line are combined with the gas supply line. 
[0003]Therefore, two or more valves for controlling process gas, the flow of purge gas, or 
exhaust air, the massflow controller for controlling the flow, etc. are needed for a gas supply 
line. And these days, the unitization of these fluid equipment is progressing from viewpoints of 
miniaturization of an installation area, shortening of channel length, etc. here, dr awing 13 
showed an example of the conventional process gas supply unit — it is a side view of a section 
in part. This process gas supply unit (it is only hereafter considered as a "gas supply unit") 200, 
The regulator 21 1, the pressure transducer 212, the filter 203, the cutoff valve 204, the purge 
valve 21 1, the check valve 212, the massflow controller 205, the exhaust valve 221, the check 
valve 222, the cutoff valve 223, and the gas supply valve 206 are put in order and combined 
sequentially from the upstream. 

[0004]The module of the regulator 21 1 grade which constitutes these gas supply units 200, It is 
connected by two or more mount bases 400a - 400bj (it is hereafter considered as "the mount 
base 400" collectively), and a series of gas supply lines are formed via the channel formed in 
the mount base 400. And two or more mount bases 400 are fixed on the base plate 410, and the 
gas supply unit 200 of one is built. In such a whole unit, the regulator 21 1, the pressure 
transducer 21 2, the filter 203, the cutoff valve 204, the massflow controller 205, and the gas 
supply valve 206, The process gas line which supplies process gas is constituted, and the 
process gas supply source and output port 502 side is piped to the input port 501 side by the 
chamber. 

[0005]The purge valve 21 1 and the check valve 212 constitute a purge-gas-feed line, and the 
purge port of the mount base 400e is piped to the nitrogen gas supply source. The exhaust 
valve 221, the check valve 222, and the cutoff valve 223 constitute the vent line for exhausting 
process gas, and the exhaust port of the mount bases 400h and 400i is piped by the flue gas 
treatment apparatus. As for such a gas supply unit 200, some units are put in order according 
to the kind of process gas, each is piped, and one gas supply circuit is constituted. 
[0006]Then, the flow of the gas in the one gas supply unit 200 which constitutes a gas supply 
circuit is looked at. Under the surveillance of the gas pressure by the pressure transducer 212, 
by the regulator 211, pressure regulation of the process gas which entered from the input port 
501 is carried out, and it is sent to the downstream. And with the filter 203, the mixed impurities 
in process gas are removed, and it flows into the massflow controller 205 through the cutoff 
valve 204, and is extracted to a specified flow rate. The process gas adjusted to the setting 
pressure and the set flow rate is further sent to a chamber from the output port 502 through 
the gas supply valve 206. 

[0007]In the case of a purging process, cycle purging which repeats the vacuum vent which 
carries out vacuum suction of the gas in a channel, and the air vent which carries out 
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application-of-pressure enclosure of the purge gas into the channel which carried out 
atmosphere release is performed. In the case of cycle purging, the cutoff valve 204 and the gas 
supply valve 206 are closed, and the purging process of the process gas in a channel in the 
meantime is carried out. So, at the time of a vacuum vent, vacuum suction is performed from 
the exhaust port of the mount base 400h, and evacuation of the gas in a channel is carried out. 
On the other hand, at the time of an air vent, from the purge port of the mount base 400e, 
application-of-pressure enclosure is carried out and purge gas, such as nitrogen gas, is 
exhausted from the exhaust port of the mount base 400i by which atmosphere release was 
carried out simultaneously. Each exhausted gas is sent to an exhaust air processing unit, and is 
processed there. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the case of such a conventional gas 
supply unit 200, since there were many regulator 21 1 grades and modules to carry, the weight 
of gas supply unit 200 the very thing was heavy, and the size of the length direction which put 
the module in order was also large. When the gas supply unit 200 becomes [ piping to a 
chamber ] long, in order that process gas with the changeable characteristic may be taken 
about covering a long distance, to install near the chamber is desired. In particular, to be the 
most suitable place as an installation point is considered by the furnace body back of a chamber 
from the port having come out. However, arrangement near [ where the installing space was 
restricted ] the chamber was difficult for the conventional heavy big gas supply unit 200 not to 
mention the furnace body back of a chamber. In addition, since the weight of a unit simple 
substance was heavy, when some units were combined, the weight of the whole gas supply 
circuit became considerable, and the handling of a worker was dramatically inconvenient. 
[0009] By the way, various variations are among the gas supply units used for a semiconductor 
manufacturing device besides the type explained previously. That is, if the massflow controller 
205 is used, the flow can be controlled with sufficient accuracy, but response time until an 
actual flow rate is stabilized in a set flow rate becomes late. Therefore, it changes to the 
massflow controller 205, a temperature sensor is formed as a module, and the gas supply unit 
etc. in which the fluid of the sonic region used constant-flow flow ****** etc. under 
predetermined conditions, such as a pressure and temperature, are adopted. However, in such a 
case, the conventional gas supply unit needed to produce reconstructing the whole or using a 
special mount base by the difference in the size of the massflow controller 205 and a 
temperature sensor, etc. as a completely different unit. 

[0010]Then, this invention is a compact and lightweight process gas supply unit so that it may 
plan said business solution. The purpose is a thing with a possible carry substitute of the 
module corresponding to each variation for which a process gas supply unit carries and a 
substitute system is provided. 

[0011] 

[Means for Solving the Problem]Then, a process gas supply unit of this invention carries, and a 
substitute system, Either one of a check valve, a purge valve, a regulator with an interception 
function, a gas supply valve and a massflow controller or a sensor pack It is the process gas 
supply unit carried in one base block in which a channel was formed, and a carry substitute of 
said massflow controller and a sensor pack was made possible to the same base block. 
[001 2]A process gas supply unit of this invention carries, and a substitute system, A check 
valve, a purge valve, a gas supply valve and a regulator with an interception function, or either 
of the pressure control valves, Either one of [ and ] a massflow controller or a sensor pack It is 
the process gas supply unit carried in one base block in which a channel was formed, and a 
carry substitute of said regulator with an interception function, a pressure control valve, and 
said massflow controller and a sensor pack was made possible to the same base block. 
[001 3]A process gas supply unit of this invention carries, and a substitute system contains a 
thing in which said sensor pack built a temperature sensor and a pressure sensor or a pressure 
sensor, and a flow rate sensor. A process gas supply unit of this invention carries, and a 
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substitute system, In the case of that in which said sensor pack built a temperature sensor and 
a pressure sensor, it loaded with a gasket for flow control which equipped a channel connection 
section with a base block of the sensor pack downstream concerned with an orifice. 
[0014] 

[Embodiment of the Invention] Next, the process gas supply unit concerning this invention 
carries, and one embodiment about a substitute system is described with reference to drawings. 
The process gas supply unit (in all the embodiments, it is only hereafter considered as a "gas 
supply unit") of this embodiment explained below, While attaining small size and a weight saving 
corresponding to the business solution of the conventional technology mentioned above, a carry 
substitute of the module corresponding to each variation is made possible, a gas supply unit 
carries drawing 1 and the 1st gestalt in a substitute system is shown — it is a side view of a 
section in part. 

[0015]Compared with the conventional thing (refer to drawin g 13 ), the gas supply unit 1 First, a 
regulator etc., It constitutes as what is called a mono- stick type that decreased the number of 
modular dramatically, and did not use the channel coupling parts for every block like the mount 
base 400, but uses the one base block 10 for connection passages. And on the base block 10, 
the check valve 1 1, the purge valve 12, the regulator 13 with an interception function (it is only 
hereafter considered as a "regulator"), the massflow controller 14 and the gas supply valve 15, 
and the module that constitutes a unit are carried sequentially from the drawing 1 3 side left. 
[0016]When the gas supply unit 1 aiming at such small size and a weight saving advanced 
mono- stick-ization made into the basic concept, limiting the module which constitutes a unit 
first to an indispensable thing was examined. When a module unit compares the gas supply unit 
(200, 1) of the former (refer to drawing 1 3 ) and this gestalt, here to the gas supply unit 1 of this 
gestalt. The pressure transducer 212, the filter 203, the cutoff valve 204, the exhaust valve 221, 
the check valve 222, and the cutoff valve 223 which suited the conventional gas supply unit 200 
are removed. Having deleted such a thing is based on the following reasons. 
[0017]First, since the pressure sensor 28 (refer to drawing 2) which detects the pilot pressure 
which operates the regulator 13 by having adopted the regulator 13 (it mentions later for 
details) with an interception function was substituted for the pressure transducer 212, it was 
removed from the module which constitutes a unit. The inline filter 16 inserted in the input port 
17 of the base block 10 was made to substitute for the filter 203, as shown in drawing 1 . When 
the cutoff valve 204 gave the interception function to the regulator 1 3, the cutoff valve itself 
became unnecessary. Although the exhaust valve 221, the check valve 222, and the cutoff valve 
223 constitute a vent line, Originally by the wafer processing step, the vent line itself was 
eliminated from the idea that batch processing with the gas in a chamber is possible, without 
performing the exhaust air to a processing unit separately from cleaning in a chamber being 
performed. 

[0018]In this way, in advancing mono- stick-ization of the gas supply unit aiming at small size 
and a light weight, the realization was aimed at by required selection and development of a 
module. Then, the concrete composition of the gas supply unit 1 is explained hereafter. The 
base block 10 carries out a square pillar-shaped block body sideways, an unillustrated screw 
hole is formed in the clamp face 10a for fixing the module of regulator 13 grade, and the channel 
which opens each inter module for free passage is formed. 

[0019]The input port 17 made to pipe the end surface of a longitudinal direction at the process 
gas supply source side protrudes on the base block 10, and the output port 18 made to pipe an 
other end face at the chamber side protrudes on it. And in the base block 1 0, the input flow way 
21 which is open for free passage to the input port 17 was linearly formed to directly under 
[ regulator 13 ], broke right-angled there, and is extended to the clamp face 10a. The check 
valve 11, the purge valve 12, the regulator 13, the massflow controller 14, and the gas supply 
valve 15 which have been arranged on it at the base block 10, Adjacent V character channels 
22, 23, 24, and 25 which carry out a thing free passage are formed, and also the output 
passages 26 of L type which makes the gas supply valve 1 5 open for free passage to the output 
port 1 8 are formed. 
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[0020] On the other hand, the modules which constitute the gas supply unit 1 are the check 
valve 11, the purge valve 12, the regulator 13, the massflow controller 14, and the gas supply 
valve 15, as mentioned above. The regulator 13 which was open for free passage to the input 
port 17 is provided with the interception function shown in drawing 2 , performs gas pressure 
adjusting by pilot pressure, and it is constituted so that it may intercept with a spring (it 
mentions later for details). And to the regulator 13, the massflow controller 14 which controls 
the flow via V character channel 24 is open for free passage, and also the gas supply valve 1 5 is 
opening the massflow controller 14 for free passage via V character channel 25 to it. The gas 
supply valve 1 5 is an opening and closing valve which used the cylinder as the actuator. 
Specifically except for the pressure control valve 90 (refer to drawing 9 ) and purge port which 
are mentioned later, the same composition is made. 

[0021]It is connected to the check valve 1 1 and the purge valve 12 for sending purge gas, and 
the regulator 13 is open for free passage via V character channel 23 especially to the 
downstream of the purge valve 12. the check valve 11 and the purge valve 12 are boiled and 
opened for free passage via V character channel 22. The purge valve 1 2 is an opening and 
closing valve which used the cylinder as the actuator, and makes the same composition except 
for the pressure control valve 90 (refer to drawing 9 ) and purge port which also mention this 
later. And the gas supply unit 1 of such this gestalt is provided with the controller 20A for 
exclusive use in a unit unit, and suitable pressure regulation control and flow control control are 
performed based on the preset value input from the main controller which manages control of 
the whole semiconductor manufacturing device. The controller 20A is connected to the 
regulator control 30 (the electropneumatic regulator 27 and the pressure sensor 28 which are 
shown in drawing 2 are pointed out) which operates the regulator 13, and the massflow 
controller 14. 

[0022]Next, the regulator 13 and the massflow controller 14 which constitute the gas supply 
unit 1 are explained. First, drawing 2 is a sectional view showing the regulator 13. The input port 
33, the output port 34, and the purge port 35 are opening the regulator 13 for free passage in 
the downward pressure regulation room 32 divided with the diaphragm 31. And on the way, the 
valve seat body 36 is inserted in the channel in which the input port 34 was formed, and the 
cutoff valve which opens and closes a channel by the valve seat body 36, and the diaphragm 31 
and the valve element 37 of the valve rod lower end of one is constituted. The operating rod 38 
of the collar head which protruded up is formed in one, and the operating rod 38 is energized up 
by the diaphragm 31 with the spring 39 of sufficient strength for the valve element 37 to exhibit 
an interception function. And the covering 40 provided with the pilot port 31 is put, and the 
pressurized room 42 is formed on the diaphragm 31 so that the operating rod 38 may be 
covered. 

[0023]The electropneumatic regulator 27 for pilots which sends in exhaust air in the pressurized 
room 42 in the pilot port 31 is connected to such a regulator 13, and the pressure sensor 28 is 
further formed on the air pipe 29.And the controller 20A of gas supply unit 1 exclusive use 
shown in drawing 1 is connected to this electropneumatic regulator 27 and pressure sensor 28. 
[0024]Next, drawing 3 is structural drawing of an outline showing the inside of the massflow 
controller 1 4, and drawing 4 is an A- A sectional view of drawing 3 in which the flow rate sensor 
was shown. The massflow controller 1 4 is constituted in the box which the port block 52 fitted 
into the body cover 51, and was formed in it, On the channel which connects the input port 53 
and the output port 54 which were drilled in the port block 52, the flow rate sensor 57 and the 
control valve 58 are formed. The flow rate sensor 57 and the control valve 58 are pinched 
between the port block 52 and the connecting blocks 56 provided with the channel 55 by return, 
and the channel is connected so that the channel 55 may be opened for free passage by return 
with the ports 53 and 54, respectively. 

[0025]The measuring part 61 for the bypass passage 60 to be formed in the input port 53 and 
the mainstream way 59 which was open for free passage to the channel 55 by return, and for 
the flow rate sensor 57 measure a gas mass flow to the pie path channel 60 is formed. The 
measuring part 61 comprises a thermal coil which twisted the thermal resistance level. On the 
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other hand, into the mainstream way 59, the laminar flow member 62 for changing the flow of 
gas into a laminar flow state is inserted. On the other hand, the channel 64 is formed through 
the center of the coil 63 that the control valve 58 was wound, and the valve seat 65 is formed 
on the channel 64 extension. And to the valve seat 65, the moving core 66 was energized by the 
elastic force of the flat spring 67, and the valve element 68 which adhered to the moving core 
66 bottom is in contact with the valve seat 65. It has the control board 50 which had a circuit 
for performing transmission and reception of the measurement signal sent from the flow rate 
sensor 57, and drive controlling of the control valve 58 in such a massflow controller 14 in the 
body cover 51. 

[0026]So, in the gas supply unit 1 of the 1st gestalt, supply of process gas is performed as 
follows. An impurity is removed by the inline filter 16 of the input port 17, and the process gas 
sent to this gas supply unit 1 flows into the regulator 13 through the input flow way 21 by it. 
When pilot pressure has not started the diaphragm 31, according to the energizing force of the 
spring 39, the valve element 37 can pull up the regulator 13 upwards, and it is intercepting the 
channel in contact with the valve seat body 36. On the other hand, if the diaphragm 31 is 
pressurized from the upper part, resists the energizing force of the spring 39 and bends below 
by the exhaust air supplied in the pressurized room 42, the channel where the valve element 37 
estranged and was intercepted by it from the valve seat body 36 will be open for free passage. 
[0027]Therefore, the process gas which entered flows into the massflow controller 14 from the 
output port 34 through the pressure regulation room 32 from the input port 33 of the regulator 
13. At this time, process gas is adjusted to a predetermined pressure by the regulator 13. On 
the other hand, the process gas which flowed in the direction of the purge port 35 is stopped by 
the purge valve 12 and the check valve 11 which were closed, and does not flow in the direction 
any more. The flow of [ the process gas which flowed into the massflow controller 1 4 from the 
regulator 13 ] is controlled there, and it flows into a chamber from the output port 18 through 
the gas supply valve 1 5 which opened. 

[0028]In this way, a pressure will be adjusted with the regulator 13, a flow will be adjusted with 
the massflow controller 14, respectively, and the process gas which flows through the gas 
supply unit 1 will be supplied to a chamber in the state where it was stabilized. A pressure and 
flow control control are performed by this controller 20A of gas supply unit 1 exclusive use. A 
pressure and a flow rate set value are inputted into the controller 20A from a main controller, 
and control of the regulator 13 of the gas supply unit 1 and the massflow controller 14 is 
performed based on the preset value. 

[0029]So, in controlling the regulator 13. While the setting pressure signal based on a 
predetermined setting pressure value is inputted into the electropneumatic regulator 27 from 
the controller 20A, The pilot pressure of the exhaust air supplied to the regulator 13 is 
measured by the electropneumatic regulator 27 with the pressure sensor 28, and the measuring 
pressure force signals are returned to the controller 20A by it. The diaphragm 31 is caudad bent 
by the regulator 13 by the pilot pressure by the side of the pressurized room 42, the valve 
element 37 descends, and interception of a channel is canceled. Thereby, the process gas which 
flowed flows into the output port 34 through the pressure regulation room 32 to the 
downstream from the input port 33. In that case, the ** process gas which does not flow into 
the pressure regulation room 32 from the input port 33 operates to a diaphragm by the pressure 
corresponding to the pilot pressure in the pressurized room 40, and the passage cross section 
by the valve element 36 is adjusted so that the secondary side pressure and pilot pressure may 
balance. 

[0030]Therefore, since the gas pressure of the process gas which flows into the downstream is 
convertible from the pilot pressure which the pressure sensor 28 measures, the controller 20A, 
The regulator 13 will be controlled by controlling the electropneumatic regulator 27 according to 
the measuring pressure force signals from the pressure sensor 28 so that the pressure of 
process gas becomes a preset value. In this way, the process gas which pressure regulation was 
carried out and flowed into the massflow controller 14 enters from the input port 53, and passes 
along the flow rate sensor 57 (refer to drawing 4 ). In that case, a part of process gas passes 
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along the bypass passage 60, and a flow is measured by the measuring part 61 there. 
[0031 ]And the measured value is sent to the controller 20A via the control board 50 from the 
flow rate sensor 57 as a measured flow rate signal, and drive controlling of the control valve 58 
is carried out by the control board 50 which received the flow control signal from the controller 
20A. A bottom core is magnetized by the magnetic field generated by energization to the coil 
63, the moving core 66 attracted by it resists the elastic force of the flat spring 67, and the 
control valve 58 goes up. Therefore, the valve element 68 estranges from the valve seat 65, and 
the process gas of a specified flow rate flows into the downstream through the output port 54 
by the valve opening. Therefore, the process gas with which the pressure and the flow were 
adjusted is supplied to a chamber with the regulator 1 3 and the massflow controller 1 4. 
[0032] Next, in the stage which purges by finishing process gas supply, the pilot pressure to the 
diaphragm 31 of the regulator 13 is canceled, the valve element 36 which was able to be pulled 
up with the spring 38 contacts the valve seat body 35, and between the pressure regulation 
room 32 and the input ports 33 is intercepted. Then, the purge gas supplied from the check 
valve 11 side flows into the regulator 13 through the purge valve 12 which opened. Purge gas 
flows into the output port 34 through the pressure regulation room 32 from the purge port 35 of 
the regulator 1 3 (refer to drawing 2 ), and also passes along the massflow controller 1 4 which 
made the control valve 58 open fully, and is discharged into a chamber from the gas supply 
valve 15. 

[0033]Therefore, the purging process of the process gas with which it filled up in the 
downstream channel of the regulator 13 is discharged and carried out into a chamber by the 
substitution and evacuation by such purge gas with cleaning of a chamber. In this gestalt, the 
method of combining with the cleaning treatment in a chamber the processing of process gas 
which was being conventionally performed by sending to an exhaust air processing unit with 
another line in this way, and performing a purging process is adopted. 

[0034]Therefore, since it was considered as the mono- stick type which carries a necessary 
minimum module (regulator 13 grade) on the one base block 10 according to the gas supply unit 
1 of the 1st gestalt, it became a very lightweight compact thing. Therefore, it became possible 
to arrange near [ where the installation area was restricted ] the chamber, and the attachment 
to the furnace body back of a chamber was attained especially. As for this, the effect of the 
improvement in workability that a worker can remove now easily is also large by having become 
lightweight as well as having become compact. And by having made arrangement possible near 
the chamber, it became short, and leading about in piping of process gas is stabilized, and can 
supply process gas now to a chamber. Since the port has appeared in the back, especially the 
thing that attachment became possible at the furnace body back of the chamber can make 
piping the shortest, and the effect is large. 

[0035]since it was markedly alike with reduction in modular (regulator 13 grade) and sealed 
parts decreased in number, the reliability over gas leakage increased. According to the gas 
supply unit 1 of this gestalt, the channel of the massflow controller 14 preceding paragraph was 
able to become short, capacity was able to decrease extremely, and purge time was able to be 
shortened. The effect of the primary side capacity of this of the massflow controller 14 having 
decreased, since the gas by which vacuum suction is carried out was extracted with the 
massflow controller 1 4 is large. In order to also exhaust the process gas to process to a 
chamber in the case of this gas supply unit 1, having made arrangement possible has 
contributed the gas supply unit 1 also to shortening of such purge time near the chamber. 
[0036]With the regulator 13 with an interception function, the gas supply unit 1 can delete a 
pressure sensor and two modules of a cutoff valve, and will contribute them to miniaturization 
greatly. In addition, purge gas could make it the passage in the regulator 13 purge, since the 
regulator 1 3 has been arranged to the downstream of the purge valve 1 2 by having formed the 
purge port 35 in this regulator 13, without making most process gas stagnate. 
[0037]In the gas supply unit 1 of this gestalt, since the controller 20A for exclusive use was 
given, the process gas supply in the optimal state where the predetermined pressure and flow 
rate set value were followed was attained. Conventionally, such a pressure and control of flow 
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were performed by the main controller of the main part of a semiconductor manufacturing 
device. That is, the main controller suited the attitude of managing collectively many gas supply 
units which constitute a semiconductor manufacturing device. However, when two or more 
same gas supply units 1 are manufactured, individuality arises for every unit by common 
difference, respectively. That is, even if it controls each gas supply unit 1 similarly, delicate 
pressure variation and flow rate change may arise by the common difference of a valve portion, 
etc. In this gestalt, the adequate supply of process gas which followed the setting pressure and 
the set flow rate for every unit can be guaranteed now by the controller 20A for exclusive use 
performing delicate control according to the individuality for every such gas supply unit. When 
making it make the control data at the time of process gas supply memorize by the controller 
20A and fault arises, a problem can be verified based on the data. 

[0038]By the way, the gas supply unit 1 of said 1st gestalt is one in the variation used for a 
semiconductor manufacturing device, and can be used as the unit of the gestalt which changes 
with carry substitutes of the module. Then, the gas supply unit of a below different variation is 
explained. The same numerals are attached and explained about the same component as the 
gas supply unit 1 explained with said 1st gestalt. 

[0039]first, the gas supply ** unit carried drawing 5 , and the 2nd gestalt in a substitute system 
was shown — it is a side view of a section in part. The gas supply unit 2 of this gestalt carries 
the sensor pack 70 again instead of the massflow controller 14 of the gas supply unit 1 shown 
in drawing 1 . Therefore, the modules 1 1 , i.e., a check valve, the purge valves 1 2, the regulators 
1 3, and the gas supply valves 1 5 other than massflow controller 1 4 are the same. Dra wi ng 6 is 
structural drawing of an outline showing the inside of the sensor pack 70 carried again. The 
sensor pack 70 considers it as one module combining a pressure sensor and a temperature 
sensor, and is coinciding the outside dimension with the massflow controller 14. 
[0040]The sensor pack 70 is constituted in the box in which the port block 72 was fitted in and 
formed in the body cover 71, and the temperature sensor 75 and the pressure sensor 76 are 
formed on the channel which connects the input port 73 and the output port 74 which were 
drilled in the port block 72. The temperature sensor 75 and the pressure sensor 76 are inserted 
between the port block 72 and the connecting blocks 78 in which the channel 77 was formed by 
return. Since the temperature sensor 75 and the pressure sensor 76 are formed with the same 
gestalt, drawing 7 in which the gestalt of the B-B section of drawing 6 and the C~C section was 
shown sets and explains them. That is, the temperature sensor 75 and the pressure sensor 76 
are formed in the branching channel in the middle of the connection passages 79 and 80 with 
which the sensor chips 81 and 82 which measure a pressure or temperature, respectively 
connect the channel 77 to the ports 73 and 74 by return. It has the control board 83 which had 
a circuit for transmitting and receiving the measurement signal sent from such the temperature 
sensor 75 and the pressure sensor 76 in the sensor pack 70 in the body cover 71. 
[0041 ]The sensor pack 70 is designed so that the position of the input port 73 and the output 
port 74 may be in agreement with the thing of the massflow controller 14. That is, the port 
blocks 52 and 72 are the same and are built. Therefore, the output port 74 is connected to V 
character channel 24 of the regulator 13 downstream [ input port / 73 ] by carry substitute in V 
character channel 25 of gas supply valve 1 5 primary side. In this gas supply unit 2, other 
connection sections loaded with the gasket of ring shape are different in the connection section 
of that output port 74 and V character channel 25, and it is loaded with the gasket 85 for flow 
control. The gasket 78 for flow control is a gasket with which the path used the feed hole as an 
orifice of 1 mm or less. 

[0042]By the way, in the fluid of a sonic region, the fluid flow which passes through a 
predetermined passage cross section becomes fixed according to the pressure and temperature 
conditions of a primary side. Therefore, if the temperature and the pressure of process gas are 
made into a certain fixed value, the orifice diameter of the gasket 78 for flow control shows the 
flow of process gas. Therefore, in the gas supply unit 2 then, it equips with the determined 
gasket 78 for flow control, and is made to perform pressure regulation conversely. Therefore, 
the sensor pack 70 is provided with the temperature sensor 75 and the pressure sensor 76 as 
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mentioned above, and it is connected to the controller 20B. 

[0043]On the other hand, the electropneumatic regulator 86 is piped by the regulator 13 of the 
gas supply unit 2, and the electropneumatic regulator 86 is connected to the controller 20B. 
Therefore, control only for pressure regulation to be performed by the regulator 1 3 and for the 
gas supply unit 2 obtain a predetermined flow from other temperature and a relation with a 
passage cross section by this pressure regulation is performed. Although the temperature 
control is not performed with this gestalt, a rubber heater is attached to the gas supply unit 2, 
and it may be made to carry out temperature control of the heater by the controller 20B. 
[0044]So, in the gas supply unit 2 of this gestalt, supply of process gas is performed as follows. 
Like the case of (refer to drawing 5 ) and said 1st gestalt, an impurity is removed by the inline 
filter 16 of the input port 1 7, and the process gas sent to the gas supply unit 2 flows into the 
regulator 13 through the input flow way 21 by it. By operation of the electropneumatic regulator 
86, pilot pressure is adjusted, and a channel intercepts or opens the regulator 13 for free 
passage. And process gas flows into the sensor pack 70 through the regulator 1 3 which the 
valve opened, and does not flow in the direction by the purge valve 12 or the check valve 1 1 
which were closed. 

[0045]The process gas which flowed into the sensor pack 70 flows into the output port 74 
through the channel 77 by return from (refer to drawing 6 ) and the input port 73. Therefore, 
temperature and a pressure are measured by the temperature sensor 75 and the pressure 
sensor 76 on the way. That is, temperature and a pressure are measured by the sensor chips 
81 and 82 by which the process gas in the connection passages 79 and 80 of the sensors 75 
and 76 was formed in (refer to drawing 7 ) and an intermediate branching channel. And the 
measurement temperature signal and measuring pressure force signals from the sensor chips 81 
and 82 are transmitted to the controller 20B via the control board 83 which received the signal. 
[0046]The controller 20B which received the measurement signal has memorized the flow rate 
set value inputted from the unillustrated main controller, and controls the regulator 13 based on 
the installation value. That is, in the gas supply unit 2, flow control control is performed by the 
controller 20B based on the flow rate set value from a main controller, and the measurement 
signal from the sensor pack 70. Then, a predetermined setting pressure signal is inputted into 
the electropneumatic regulator 86 from the controller 20B, and predetermined pilot pressure 
acts on the regulator 13 by the drive of the electropneumatic regulator 86. According to the 
orifice section and temperature of the gasket 85 for flow control, process gas is adjusted to a 
predetermined pressure by this, and the downstream flow of the gasket 85 for flow control is 
adjusted. And the process gas the flow of [ process gas ] was controlled is supplied to a 
chamber from the output port 18 through the gas supply valve 15. Since the purging process of 
process gas is the same as that of the case of said 1st gestalt, explanation here is omitted. 
[0047]Therefore, according to the gas supply unit 2 of such this gestalt, the same effect as the 
gas supply unit 1 of said 1st gestalt is done so. That is, effects, such as improvement in 
reliability to the gas leakage by the attachment to the furnace body back of a chamber and 
reduction of sealed parts, are done so by lightweight miniaturization. The gas supply unit 2 puts 
the massflow controller 14 on the sensor pack 70 again, and equips with the gasket 85 for flow 
control, and is controlling the flow only by operation of the regulator 13. therefore, it is markedly 
alike and quicker than the case where time (response time) until the actual flow rate of the 
process gas supplied is stabilized in a set flow rate value controls the flow with the massflow 
controller 14. Therefore, productivity can be raised by shortening of the cycle time in process 
gas supply. The sensor pack 70 could be provided cheaply and was able to lower the cost of gas 
supply unit 2 the very thing. 

[0048]By the way, in the case of the gas supply unit 2 of the 2nd gestalt, regulation of a 
passage cross section, i.e., a valve opening, is performed within the regulator 13 by the pilot 
pressure regulation to the regulator 1 3 so that the pilot pressure and secondary side pressure 
may balance. However, even if not based on such pressure balancing, pressure regulation can 
be performed by adjusting a valve opening mechanically. Then, a gas supply ** unit puts on 
drawing 8 , and the 3rd gestalt in a substitute system is shown in it. The gas supply unit 3 of this 
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gestalt is replaced with the regulator 1 3 of the gas supply unit 2 (refer to drawin g 5) of the 2nd 
gestalt, and carries the pressure control valve 90 again. 

[0049]Here, drawing 9 is a sectional view showing the pressure control valve 90. Although this 
pressure control valve 90 makes the same composition as the purge valve 1 2 and the gas 
supply valve 15, it differs in that it has the purge port. The composition of the pressure control 
valve 90 is explained briefly. The operating rod 93 which pierced through the center is fixed to 
the piston 92 in the cylinder 91, and the pressure control valve 90 is constituted so that the 
diaphragm 94 may be pressed against the valve seat 96 by the pressing block 95 of operating 
rod 93 lower end. While the piston 92 is always caudad energized by the spring 97, it is 
constituted by the exhaust air sent into a lower pressurized room through the pilot passage 98 
formed in the operating rod 93 so that pilot pressure may start upward. The input port 101, the 
output port 102, and the purge port 103 are formed in the port block 99. And the 
electropneumatic regulator 105 is piped by such pressure control valve 90, and the 
electropneumatic regulator 105 is connected to the controller 20C. 

[0050]So, like the thing of said 2nd gestalt, based on the temperature measurement value and 
pressure survey value of the sensor pack 70, this pressure control valve 90 is controlled by the 
gas supply unit 3 of this gestalt, and flow control is performed by performing that pressure 
regulation with it. The controller 20C which received the measurement signal from the sensor 
pack 70 has memorized the flow rate set value inputted from the unillustrated main controller, 
and controls the pressure control valve 90 based on the flow installation value. 
[0051]Therefore, a predetermined setting pressure signal is inputted into the electropneumatic 
regulator 1 05 from the controller 20C, and the pressure control valve 90 opens by a 
predetermined valve opening by the drive of the electropneumatic regulator 105. That is, the 
exhaust air sent by the electropneumatic regulator 1 05 acts on the piston 92 bottom through 
the pilot passage 98, and the piston 92 and the operating rod 93 go up by predetermined pilot 
pressure. Therefore, the diaphragm 94 is wide opened from the pressing block 95, and the 
process gas which entered from the input port 101 flows into the output port 102. In that case, 
the valve opening of the diaphragm 94 accompanying displacement of the piston 92 is adjusted 
by regulation of pilot pressure, and the pressure of the process gas which flows into the 
downstream is adjusted. 

[0052]Process gas is adjusted to a predetermined pressure by this according to the orifice 
section and temperature of the gasket 85 for flow control, and the downstream flow of the 
gasket 85 for flow control is adjusted. And the process gas the flow of [ process gas ] was 
controlled is supplied to a chamber from the output port 18 through the gas supply valve 15. 
[0053]Therefore, the same effect as the gas supply unit 1 of said 1 st gestalt is done so also 
with the gas supply unit 3 of such this gestalt. That is, effects, such as improvement in 
reliability to the gas leakage by the attachment to the furnace body back of a chamber and 
reduction of sealed parts, are done so by lightweight miniaturization. The gas supply unit 3 of 
this gestalt became time (response time) until the actual flow rate of process gas is stabilized in 
a set flow rate value is quick like the gas supply unit 2 of said 2nd gestalt, and possible 
[ planning a productivity drive ]. By adopting the pressure control valve 90 from which it 
changes to the regulator 13 and only purge valve 12 grade and port block 99 portion differs in 
addition to the sensor pack 70 being cheap, the communalization between modules was attained 
and the cost of gas supply unit 3 the very thing was able to be lowered. 

[0054] next, the gas supply ** unit carried drawing 10 , and the 4th gestalt in a substitute system 
was shown — it is a side view of a section in part. The gas supply unit 4 of this gestalt is 
replaced with the massflow controller 14 of the gas supply unit 1 shown in drawing 1 , and 
carries the sensor pack 110 again. Therefore, the modules 11, i.e., a check valve, the purge 
valves 12, the regulators 13 with a function, and the gas supply valves 15 other than massflow 
controller 1 4 are the same as that of the thing of the 1 st gestalt. Drawing 1 1 is structural 
drawing of an outline showing the inside of the sensor pack 110. The sensor pack 110 of this 
gestalt is taken as one module combining a pressure sensor and a flow rate sensor. That is, the 
flow rate sensor 57 (refer to drawing 3 ) of the massflow controller 14 explained previously and 
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the pressure sensor 76 (refer to drawing 6 ) of the sensor pack 70 are combined. 
[0055]The sensor pack 1 10 is constituted in the box in which the port block 112 was fitted in 
and formed in the body cover 111, and the flow rate sensor 57 and pressure sensor 76 are 
formed between the channels 1 15 by return with the input port 1 13 or the output port 1 14. As 
shown in drawing 7 , the pressure sensor 76 is formed in the branching channel in the middle of 
being the connection passages 79 by the sensor chip 81 which measures a pressure, and one 
flow rate sensor 57, As shown in drawing 4 , the bypass passage 60 is formed in the mainstream 
way 59 where it was put into the laminar flow member 62, and the measuring part 61 around 
which the thermal coil which measures a gas mass flow was twisted is formed in the pie path 
channel 60. And it has the control board 1 1 6 which had a circuit for transmitting and receiving 
the measurement signal from such the pressure sensor 76 and the flow rate sensor 57 in the 
sensor pack 1 10, and this sensor pack 1 10 is connected to the controller 20D. 
[0056]As for the gas supply unit 3 of this gestalt, the electropneumatic regulator 1 18 is piped 
by the electropneumatic regulator 117 and the gas supply valve 15 at the regulator 13. That is, 
it is made to make the gas supply valve 1 5 which was being used as a mere opening and closing 
valve with said 1st [ the ] thru/or the 3rd gestalt function in this gestalt as a flow control valve 
to which control of flow is made to perform by opening adjustment. However, composition of the 
gas supply valve 15 is not changed at all. So, this gestalt explains "the gas supply valve 15" as 
"the flow control valve 15." The electropneumatic regulator 1 17,1 18 which operates the 
regulator 13 and the flow control valve 15 is connected to the controller 20D. 
[0057]So, in the gas supply unit 4 of this gestalt, supply of process gas is performed as follows. 
Like the case of (refer to drawing 1 0) and said 1st gestalt, an impurity is removed by the inline 
filter 16 of the input port 17, and the process gas sent to the gas supply unit 2 flows into the 
regulator 13 through the input flow way 21 by it. By operation of the electropneumatic regulator 

117, pilot pressure is adjusted, and a channel intercepts or opens the regulator 13 for free 
passage. And process gas flows into the sensor pack 110 through the regulator 13 which the 
valve opened, and does not flow in the direction by the purge valve 1 2 or the check valve 1 1 
which were closed. 

[0058]The process gas which flowed into the sensor pack 1 10 flows into the output port 114 
through the channel 1 15 by return from (refer to drawing 11 ) and the input port 113. Therefore, 
a pressure and a flow are measured by the pressure sensor 76 and the flow rate sensor 57 on 
the way. That is, a pressure is measured by the sensor chip 82 by which the process gas in the 
connection passages 80 of the pressure sensor 76 was formed in (refer to drawing 7 ) and an 
intermediate branching channel. On the other hand, a part of process gas passing through the 
bypass passage 60 of the flow rate sensor 57 (refers to [ drawing 4 ] it), and a flow is measured 
by the measuring part 61. Such measuring pressure force signals and a measured flow rate 
signal are transmitted to the controller 20D via the control board 1 1 6 which received the signal. 
[0059]And the controller 20D which received the measurement signal has memorized the 
pressure and the flow rate set value inputted from the unillustrated main controller, and 
performs control of the regulator 1 3 and the flow control valve 1 5 based on the installation 
value. That is, as for the gas supply unit 4, a pressure and flow control control are performed by 
the controller 20D based on the pressure and flow rate set value from a main controller, and the 
measurement signal from the sensor pack 1 1 0. Then, first, a setting pressure signal 
predetermined in control of the regulator 13 which performs pressure regulation from the 
controller 20D is inputted into the electropneumatic regulator 1 1 7, and predetermined pilot 
pressure acts on the regulator 1 3 by the drive of the electropneumatic regulator 1 1 7. Therefore, 
process gas is adjusted to a predetermined pressure and flows into the sensor pack 110. 
[0060]Subsequently, a flow rate set signal predetermined in control of the flow control valve 15 
which controls the flow from the controller 20D is inputted into the electropneumatic regulator 

118, and predetermined pilot pressure acts on the flow control valve 15 by the drive of the 
electropneumatic regulator 118. Therefore, as for the flow control valve 15, the position of a 
piston is adjusted by pilot pressure and the flow of adjustment, i.e., process gas, is adjusted for 
the opening of a valve by this, therefore, process gas — this gas supply unit 4 — a pressure — 
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and a flow tone is carried out and a chamber is supplied from the output port 18. Since the 
purging process of process gas is the same as that of the case of said 1 st gestalt, explanation 
here is omitted. 

[0061] According to the gas supply unit 4 of such this gestalt, the same effect as the gas supply 
unit 1 of said 1st gestalt is done so. That is, effects, such as improvement in reliability to the 
gas leakage by the attachment to the furnace body back of a chamber and reduction of sealed 
parts, are done so by lightweight miniaturization. Since the gas supply unit 4 of this gestalt puts 
the massflow controller 1 4 on the sensor pack 1 1 0 again and the gas supply valve 1 5 was used 
for it as the flow control valve 15 which controls the flow, its passage cross section of the valve 
which controls the flow is large, and it can take a comparatively large flow range. The sensor 
pack 110 could be provided cheaply and was able to lower the cost of gas supply unit 4 the very 
thing. 

[0062]By the way, in the case of the gas supply unit 2 of the 4th gestalt, the passage cross 
section, i.e., valve opening regulation, was performed so that pilot pressure and secondary side 
pressure might balance within the regulator 1 3, but pressure regulation can also be performed 
by not being based on such pressure balancing but adjusting a valve opening mechanically. 
Then, the gas supply unit which put the pressure control valve 90 (refer to drawing 9 ) on the 
change of the regulator 13 again can be similarly constituted with the 3rd gestalt having shown 
to the gas supply unit 4 (refer to drawing 10 ) of the 4th gestalt. here, the gas supply ** unit 
which performed the carry substitute of such a pressure control valve 90 carried drawing 12 , 
and the 5th gestalt in a substitute system was shown — it is a side view of a section in part. 
[0063]So, in the gas supply unit 5 of this gestalt, a pressure and flow control control are 
performed like the thing of said 4th gestalt by performing pressure regulation based on the 
temperature measurement value and pressure survey value of the sensor pack 110. The 
controller 20E which received the measurement signal from the sensor pack 110 has memorized 
the pressure and the flow rate set value inputted from the unillustrated main controller, and 
control of the pressure control valve 90 and the flow control valve 15 is performed based on 
the installation value. That is, a pressure and flow control control are performed based on the 
flow rate set value from a main controller, and the measurement signal from the sensor pack 
110. 

[0064] From the controller 20E, a setting pressure signal and a flow rate set signal are sent to 
the electropneumatic regulator 121,122, and predetermined pilot pressure acts on the pressure 
control valve 90 and the flow control valve 1 5 by the drive of the electropneumatic regulator 
121,122. Therefore, the position of a piston is adjusted by pilot pressure and, as for the 
pressure control valve 90 and the flow control valve 15, adjustment, i.e., the pressure and flow 
of process gas, is adjusted for the opening of a valve by this, and process gas — this gas supply 
unit 5 — a pressure — and a flow tone is carried out and a chamber is supplied from the output 
port 1 8. 

[0065]Therefore, according to the gas supply unit 5 of such this gestalt, the same effect as the 
gas supply unit 1 of said 1st gestalt is done so. That is, effects, such as improvement in 
reliability to the gas leakage by the attachment to the furnace body back of a chamber and 
reduction of sealed parts, are done so by lightweight miniaturization. Since the gas supply unit 5 
of this gestalt puts the massflow controller 14 on the sensor pack 110 again and the gas supply 
valve 15 was used for it as the flow control valve 15 which controls the flow, its passage cross 
section of the valve which controls the flow is large, and it can take a comparatively large flow 
range. In addition to the sensor pack 110 being cheap, the cost of gas supply unit 3 the very 
thing was able to be lowered by modular communalization by the pressure control valve 90 from 
which it changes to the regulator 1 3 and only purge valve 1 2 grade and port block 99 portion 
differs. 

[0066]As mentioned above, the gas supply unit of this embodiment can carry, and as the 5th 
gestalt is mentioned as an example and explained from the 1st gestalt, various variations can 
consist of substitute systems by carrying the module on the same base block 10 again. And 
these each gas supply unit has each feature as follows, for example. Since the actual flow rate 
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is measured and controlled by the massflow controller 14, the flow of [ the gas supply unit 1 
(drawing 1) of the 1 st gestalt ] can be controlled with sufficient accuracy. There is fault that on 
the other hand response time until an actual flow rate is stabilized in a set flow rate is late. For 
example, about several seconds of [ by the time it is stabilized ] 5 to 6 seconds are required. 
Therefore, the gas supply unit 1 is more effective than the delay of some actual flow rate 
stabilization time, when thinking flow measurement accuracy as important. 
[0067]The gas supply units 2 and 3 ( drawing 5 , drawing 8 ) of the 2nd and 3rd gestalten have 
quick response time until an actual flow rate is stabilized in a set flow rate in order to control 
the flow of [ the process gas which flows through an orifice only by pressure regulation ]. For 
example, it is stabilized before or after 1 second. On the other hand, since flow restriction is 
carried out by the orifice, a flow range will become small. Therefore, although they do not need 
to secure a large flow rate, the gas supply units 2 and 3 are effective, when it is necessary to 
make response time quick and productivity needs to be raised. 

[0068]Since the gas supply units 4 and 5 ( drawing 10 , drawing 1 2 ) of the 4th and 5th gestalten 
control the flow using an opening and closing valve (flow control valve 1 5), although response 
time becomes late, they can take a large flow range compared with the thing of the 1st thru/or 
the 3rd gestalt. Therefore, the gas supply units 4 and 5 are more effective than the delay of 
some actual flow rate stabilization time, when a large flow rate is secured. 

[0069]Therefore, according to the substitute system, in a semiconductor manufacturing device, 
the gas supply unit of composition of having suited each feature if needed can be chosen by the 
gas supply unit of this embodiment carrying. And the gas supply unit of each variation, Since it 
can constitute only from carrying again the module carried in the base block 10, and an 
assembly becomes simple and the whole of each unit is carried on the same base block 10, 
When changing into the unit of a different variation, there is no difference in a size, and it is 
convenient also for piping erection. 

[0070]Various change is possible for this invention in the range which is not limited to said each 

gestalt and does not deviate from the meaning. 

[0071] 

[Effect of the Invention]This invention A check valve, a purge valve, a regulator with an 
interception function, and a gas supply valve, Either one of [ and ] a massflow controller or a 
sensor pack Since it is the process gas supply unit carried in one base block in which the 
channel was formed and the carry substitute of the massflow controller and sensor pack was 
made possible to the same base block, It was a compact and lightweight process gas supply 
unit, and the process gas supply unit which can change [ carry ] the module corresponding to 
each variation can carry, and a substitute system can be provided now. 
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[Brief Description of the Drawings] 

[Drawing 1] the 1 st gestalt of the process gas supply unit concerning this invention is shown — 
it is a side view of a section in part. 

[Drawing 2] It is a sectional view showing a regulator with an interception function. 

[Drawing 3] It is structural drawing of an outline showing the inside of the massflow controller 

14. 

[Drawing 4] It is an A~A sectional view of drawing 3 in which the flow rate sensor 57 was shown. 

[Drawing 5] the 2nd gestalt of the process gas supply unit concerning this invention is shown — 
it is a side view of a section in part. 

[Drawing 6 ] It is structural drawing of an outline showing the inside of the sensor pack 70. 
[Drawing 7] It is a sectional view of the temperature sensor 75 and the pressure sensor 76 
showing the gestalt of the B-B section of drawing 6 , and a C~C section. 

[Drawing 8] the 3rd gestalt of the process gas supply unit concerning this invention is shown — 
it is a side view of a section in part. 

[ Drawing 9] It is a sectional view showing the pressure control valve 90. 

[Drawing 1 0] the 4th gestalt of the process gas supply unit concerning this invention is shown - 

- it is a side view of a section in part. 

[Drawing 1 1]It is structural drawing of an outline showing the inside of the sensor pack 110. 
[Drawing 1 2]the 5th gestalt of the process gas supply unit concerning this invention is shown - 

- it is a side view of a section in part. 

[Drawing 13]the conventional process gas supply unit is shown — it is a side view of a section 
in part. 

[Description of Notations] 

1 , 2, 3, 4, 5 process gas supply units 

10 Base block 

1 1 Check valve 

1 2 Purge valve 

13 A regulator with an interception function 

14 Massflow controller 

1 5 gas supply valve (flow control valve) 

16 Inline filter 

20A, 20B, 20C, 20D, and 20E Controller 

70 Sensor pack 

90 Pressure control valve 

110 Sensor pack 
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DRAWINGS 

[Drawing 1] 




2008/04/04 



JP,2001-235099,A [DRAWINGS] 



1/1 ^— V 




2008/04/04 



JP,2001-235099,A [DRAWINGS] 



l/l ^— V 



[Drawing 3] 




[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 10] 




[Drawing 1 2] 
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JEfcl. »ft#2 2 1, $±#2 2 2&T/Sff#2 
2 311 :/nir;*#;*«:#«1- 5fc*©'<^h7-f ^Sr 
v')yK^4 0 0h ( 4 00 iO#«*- 

X$&=L—y h2 0 Oiw^ott^^^^Sfttt^ET^^o 
A*^~h5 0 li^Aofc/Pt^^ft, JE^Jhy 

i/-^ 211 1 J:oTffi*MESlxT— 2fc«^iSlfeix 
^l*Cs 7-f /U? 2 0 3 CJ:ot^o«Wrt© 
»A^*M(f*|fe*StU, Jg»#2 0 4?:iioT^7^n 
-□yhp-72 o 5^taEix"CBff^SE*l-iK?>tt5o 

K^ft»#2 0 6S:iotHlA*-h5 0 2^t 
50 v^i:Sbix5. 
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[0007] *fc, s<—is$m<Dm&ia*. *Krt&*> 

•trT% M^^^ hB#£W\ vrjyf^ *4 0 0 h<D 

4 0 0 e <ZV*— h36»&a*^ftif©^— 
4 0 0 i ^#jR#- hA»&#«i£*l5. #«Sixfc^ 
[0 0 0 8] 

fca*©^ft»«y H 2 0 0©^ U^^U-^ 
ft^y F2 00 , Sfc^v^-/^ 

[0 0 0 9] t r 5T% ^ftKBHtelttJS S*L5*f 

720 5 sHsysrntf * ^ipg-rs it^t* 

-^^n-^V — 7 2 0 5 tg^irV-iHE^J-ffi 
[0 0 10] ^rt'*^tt> «rKR]H#**H5'< 
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[0 0 1 1 ] 

ft**-*** ffl&0)te&£tl1t—-r><D'<—x7u y {7 \C 
10 [0 0 12] *5SWO^ p n-fe^Xf^ftl&^--y h 

T> «IB^«t^#^^^^i:ffiAtt»#, AW 6 
20 [0 0 1 3] *38WO^n-fe^Xf^»#&«y h 

-77'p y ? b<Dffi&&m$ft^ *])7«<*&m7Ltz 
[0 0 14] 

RKiisv^TJItK r^ft»«^M t*T5) it, WxE 

40 [0 0 15] 5fe-f, tf^ttl&^y F 1 tt, 

tcit-< (013#S) . i/^lx— ^v?^— )V<r> 

-^py?io±i:ii, mi 3ffife**foJHfci8jh#i 

*t rt^aix— *j 1 3, -^^^n — ^>-h 

1 4, tbt^ftft#l 5t, «y htrfltJ* 
50 -r^^^^~/^#«c^ti"C^5o 
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[0016] L/t'hsu mmtzsmt 

s? -^tfteffi^s ft t> © tzmfet » ^ t amw * n 
fc 0 r.rr\ t£* (Hi 3#bb.) t^iio^ft^ 

^--yf (2 0 0, 1) ^ya — /H|Mi Xit^i~6 
£, tt&n<njf*m£=<-~ y V l icfi, 
31= -y h 2 0 OfdfoofcEETl h7^r^-f2 1 2. 
7^/^2 0 3, »#2 0 4 > iM2 2 1, $lt# 
2 2 2. j£Br#2 2 3#g&a>ft-cv>.5. rHtt,©^ 

[0 0 17] jfci\ flE*h7 5'*5*»— fr2 1211 £ 
mm&tf$<DU3?x.u-? l 3 (ff»f±ft5M-5) 4r*R 
JBLfcd. iridic, 1 3SrHf^-r5^ 

n y h£Etr^ffii-^JE^-fe Vt2 8 (HI 2 #$0 T*ft 

fc„ 7^^2 0 311 @ 1 ld^H-4 5 Id, -<—*:/ n 
•y^ 1 OCOAy^iK- h 1 7 IdfipAL-f;:^ V7^/W 
* 1 6 ldft#£-£fc 0 ig$r#2 0 4l4, U*?=lU—91 

^Idftofc Mid, #«#2 2 1 , i£±#2 2 21kX* 

mm& 2 2 3 14, -o- h -y*.mm-z> hvxhz, 

[0018] iht, /M>, mmznmt Ltztfxm 
ft^^-/w©jliR&u ; M3gid4 9, •^©ng.Sriao 

it. ^d.T\ EXT. ^ftgaiyM©*^^ 
{cov^-CiSi?8-r5o ^^pyi' l 014, Affirm© 

3^ro*S?3.— /P^r@Si-Sfc.*05t#ffil 0 a Id^H 
^CD^ ifKiH&tfL £ft, #^ V s a —/WW 5 sftSS 
©ffM£ftfct>©-e£>5o 

[0 0 1 9] y^ 1 0td|4, ft#*-|Rl<0— SS 

ffiK^n-fe^^ttlSSfiHiEtf h 1 7 

M 8#gSR£ftTV*3. -t LT, ^-x7b^io 
ftld(4, A*^- M 7 {-aii-T5A73SiEK2 1 3&S u^- 
aMl3 BIT* T*iWi£) IdJfM £ ft, d r*e^ Id 
Jfft-C^#B1 0 a^ir#TJ5-CV^5 0 *fc, ^-xt*p 
7^1 01df4, -£©±{dES£ftfdi£lt#l 1, /<— S> 
#12, ^aP-^13, -7^7n-3yho-7i 
4Rff^{fel6#15Sr, 5 t>©H±*iI£-y:5 

V*IB2 2, 2 3, 24, 2 5«5il > IlC^ 
1 5 £ffi73#- h 1 8--Jlii$*S L^Bomt) 
m.&2 6^®fife^ftTV^„ 

[00 2 0] — 1i*m%=>-~y Y l £«J£-T5^ 
^.-/H4, fl&j6Lfc.fc5JCi8»lk#l 1, '<-5?#l 2, 
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l/Jf'^. 13, 7X7B-3yfp-7l4, -tL 

T#;*gfe£# i 5 t?*>5„ A7J*°- h 1 7 Idjgil Lfc U- 
1 314, H2{C*1-*««£«r«*fcfc©-l? 
feij, /^py hffid4oT#;*JEfflI6iHTV\ ^-^y 
v^KJ:oTa»fS:fTpJ;5«J*Sftfc'b©.-C-*>5 (s¥ 
Wli«i5i-5) . L-T, -t© v-=¥^ l 3 ld|4, 
V^SEgg 2 4 LTsESUSS:^ 5 -r* 7 o - a >- h 

D-7i4^iIL, K;v77o-3yhp-7i4 
14, V*z3dSS2 5Sr5>LT7y^»^#l 5^iiLTV 
10 5„ ^M#15ll ->y l/y*%:T Pf-^-^—y' t L- 
fcMH#-C*>5. ftfe, Jtfriftldtt, f^-f5JE73fM« 
#9 0 (09 #10 fc/<-5?3K-hSrBfV^-craU*ri&Sr 
ft-f-t>©T-fc3„ 

[00 2 1] ifc, Kal/-^13li, /<— S?#*£ 
5££fc&!>©i£-lt#l iatf^-S^#l 2idS^$ft, # 
Id, v=#l 2<D-&miZ.V^ffiS&2 3?r7>LT*ii 
LT^5„ a*Jh#l 1 2 t(4, V^g£S§2 

2^?>L-C(c:^iiLTV^ 0 /<-v?#l 214, y!Jyy 
frT^^-^i LfcWW#-C*fc t) , dft^^1-5 
20 BE7^*Jffil#9 0 (H9#.f.) k-^— 5?#— h«rlltV^-cra 

72 0A^ffi^L, JNW*«3H6«^«:oiH»S:^5^'l' 
y 3 yhn-7^b ©^SttATJ fdS^^ . S9]fti±7J 
WSiy»S.t^9ESi3»«!iai^fTfcft5 4 5 left oT^ 
5„ 3 yfD-720Ali, l/^aU-?13!r^t 
— ^nyhn-;U30 (@2C*tf^W^ 
» I — ^2 7 2 8 Srtt1-t©-efc5) 
t N 777c-3yl>D-7 1 4(Cg«^ftTV^5o 
30 [0 0 2 2] ^(d, 7J"X#t^ - 5, [, i Wdf 
1 3X15-^^.713 — 3^ ho — 7 1 4(dOl/^-C 

mX-hZ>„ ^V-M3ii, ^777^3 lT-ft 
«JofcT*-©MJ±^3 2 Id, A**°- F 3 3, {iJ7J#- 
F3 4, tLT/^iK-n 5^3iiiLT^5 0 
T, A7J^-h3 4©»J5g$ftfcWd(4, Jfe«f, #M 
#3 6iS|±»aiix, ^r©#ftfr3 6£, ^77 7 i^ 

3 1 ir-^«o#^Tffl©#»3 7 £T«£IHM-f 5iS 
Wr#^«^^ftT^So M(C^T77^3 Kdli, ± 

40 *ICl^K Lfc77 V v?ftt Ojftffn y K 3 8 j5S-#^Jg 
$£ft, #ft3 7 3iSffi|fatt6Sr«»i-5©C-H>ftaSS 
©X7y Vi/3 9ld4oT, ^OSffn K3 8^±^ 
ldft#$ftT^5„ ^LT, -tOjft^oy K3 8*«5 

4 5 Id, ^-f a y HjK- h 3 1 Srtlx.fc77/<— 4 0^ 
-fr?>ft, /^777A3 l±ldaiffi^4 2*S^gft-c 

[0 0 2 3] Sfc, 15 L-fc^df^W- ? 1 3|d|4, ^< 
^ny h^- N 3 1 |dJBJI^4 2F*3lda:T^9jitf-'- ? 
-fny FSOt^^^2 7iSSfeHE*ft, JEld-t- 
50 ©3cTie«2 9±ld(4J±77-fr>-y-2 8#Krt&ftTV» 
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hu-7 2 0Atl r ©1^ Mr a. V~ ? 2 7 iJEfii? 

[0 0 24] jW-l. 12311 ^7P-^yFn-7l 
4©rt»*r*Lfc«»«>#IJ6H'Cfc5, (3 4(4, grtiir 

9. JK-Fyoy^ 5 2^^$tLfcA^7^- h 5 3R 
t/tK^j^— b 5 4 4rofcC«ffl&±fc* ^Sir^f-5 7t 

5 7 tnyfn-/W<;^5 8*1 h:/n ^ 5 2 
fcSfiEUW5 StWifcatt^n^^ 5 6 £:<D|H]Kj* 
**U -tft-PtL*— h 5 3, 5 4 £SrigLSE&5 5 k% 

[0 0 2 5] gStiir 5 7 fl A^*°- f53 irtfriE 
LStK 5 5 i: 5 9 [C'<s{ ^*SEBg 6 0 

i-5fc»©H-a«6 l3SSWtfei^TV^5 0 fhSlffl5 6 l 
fl 

;S\ 3 yhD-;l//W5 8ll #0 $Jxfc = >T/^ 6 3 
<D*P£*$:moXtftfc6 4t*1&&£1n, -t<oaEK 6 4 JfeR 

tL, pr»*'J>6 6j£ffi^@*$^fc#ft:6 8jSS#JS6 5 

^ n > f p— fr/<A,-f 5 8 (PWSWMWSrfT 5 fc#£>lHl 
J&£fcofc4!l»£«5 Ori^T^ 5 1 rt^iib 

[0026] tzx\ mn&m<Djfxmm^~v mt* 

fl IkOj;5KbT^n-fe^itf^©ft»3»sfTtoii5o - 
(7>^#t^-^ h i^^ixfc^nirx^fl A^J 
tK— h 1 7^^7>fy7^;^ 1 6 [^ioT^W 

5/ M±^^oT^^V^^t-fl J* 7^ V^3 9<0{+ 
6taSEb-caEKSraEWfLTV^5. — JPffi^4 2rt 

[0 0 2 7] tot, U^f^ ? 1 3 (DA£)#- h 3 
3^?)Aot/ntX^it PIfiE^3 2 SriioTfU^I 
h 3 4^^-7X7P-^y hP-7l 4^-^Stt 
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p— 7 1 4^*S:frfc^p-fc*;tf*fl ^IT^ill 

[0 0 2 8] r o LTtf^M*^— v M SriloTffitl 
Z>y>x2±xjfx&, i/^fai/-^l3TEM -^^^ 
p~ 3^ 1 4-e8K*^-ttL-€ ? tL»SSJx. 

hp — 9 2 0 AfCj:oTtft>tL5o ^^hn— 720A 
£fl ,*^y=iy ho- yfrb&Jj • jt*R3£HBSA* 

=l U — # 1 35^7P-3yho-7 1 4<£>ffl$J^ 

[002 9] l/^al/^ 1 3^*0»SrlT5» 

£i£ll ay 2 0 A^blilwKjRtlCS 

<5V*fcE&R£ffi" -S-J&SttS * 2 7 — A^f £ft 

20 tfi^aU- *2 7^£otl/^^ 1 

3^^$tl5^TcO/^D^ hffijMEfrfcyi>-2 8T* 

1 3jSlPffi*4 2«0V*>f o ^ h£Etio-CT*t**, 

^ S^&gEAbfc^nir^^xttSJE^ 
3 2*iioTtH*2K— h 3 4^t~7km^tl£o "t<0 
RE. AA#- h 3 3)i»e>lES3 2^«ft^ot^ 
jtf*l±. JPi±^4 0rt(O^ p y hJE^#lEr5flE*T* 
30 yV777A|c«l N #ff3 6KiJ:5aa»Wfffi3SS. 

[0 0 3 0] fet, E^firVf-2 8«f5/^P 

?2 7M!»t5rtt?, 7 B p-fe^^^i±^^S:^t 
l^?i^J:5^^ : ¥^^~^ l 3^rSiJ«-r5wt £*5 0 
r 5 LTEE^JpS^ttT-^^^P — ^y Fp— 7 1 4-^ 
40 fcjHxfc^n-fe^^H:, A^F5 3^?>AoTSe 
S-fe>"^5 7£iI5 (B4#fl8) o -toUR, -|B07 D n 
ir^^^/<^/<^8&6 0^ii9. -trr*fhai86 6 l 

[0031] z lt. ai3feaE»B*i: l 

720A — t^hfl, ^(Z)ayfP-7 2 0A^?>^S 

/<;Vf 5 8 dSBttffiff S tb5o ^^^p -yW/^/W^ 5 8 
H 3>f/U6 3^©a«fcJ:oT**Lfc»JMcJ:9T 

50 ffl^T^aK^ti. ^ti{cm\£tit^W)m>b6 6tm 
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7°n-fe^^^a^J^— h 5 4£«oT~#:ffliJ-"--£sfttl 

[0 0 3 2] ^o-fe^j!f^«»*rj(f*-8:T/<-5? 
Srff 5SiST*ii, ^ 3 .^13©W777A3 1 

T3lt±tf £>*tfe##3 6##S*#3 5{^^LT, 9 10 
£E^3 2 kfijjtf— h 3 3 t ©IB^jSWf*ix«. ^5 L 

2^I-5tHal — * 1 3^isSn5,, 
I/^aMl3 (@2#,|) v? 
#-h3 '5*»bSIBE*3 2*ao-ca*#-h3 4^4: 
SfttU lien y h 8 lrtH^*fc-7^7 

n- 3 yFP-7l4lrI^ 5i>f>f + 

[00 3 3] Sot, U=¥=. U~- * 1 3 <D-&Mm&Pl 

[0034] ±ot, Ml Wmnji*m%=>-~ yhHC 
4*tl4, 1 *C7)^— yno ±(C^*|£PS(D^- 
(l/^l/-i?13l) IrltLfc^/^r-r 

o fc r. 1 ti 1 *> 5 A,, 6ti:4of; rifio TffM 
(3 ^ L £=fTX. 5 4 5 1- o fc<f jSlttiRl ±<D5» 

n -fc * 7?' * 2rgc£ LX^y<^t m&X JSijW 

[0 0 3 5] t:fc. (l^a-l/— £ 13f) 

a.— -y h 1 diftfi, vX7o-3yFn-7 1 4buI£ 

77n-^yFD-7l 4©— #c{H^^>&<&ofc 
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% 0 3 6 ] 7?x#t^- y \. i {i, igiSrStlltf 

£WF:xl — ^1 3(c:J;oTJE^-fe>-7 v ^«»f#©2 

<tW:ii:4ot„ Jp^T, rww^u— ^ l 
3 fc><-5?#- 1-3 5 Ufcr 5?# 

l 2£0-^{|Jl|c:i/=¥3.^— ^ 1 3 SriEB-r-Sr t^T*# 
3<DT\ — *1 3f*3ii9, 7°n-fc 

* * I i £ A. *r»« * * 5 r. fc * < > < - s? £ * 5 r £ 

[00 3 7] JEt, mm<F>1J *m$i^-~ y V 1 X'I4, 
fl©ayhn-72 0A?rjtfcftt6, gf^©BE* 

TV^Co BP'*,, ^/fyayho-7^ ^frMitSIB 
^{Cfcofc L^L, l^-C»73'^#t^- y 

l^n-7 2 0A^, n 5 Lfc##*#3£^- y h lfi© 
-7 2 0 A-e7 P n-fe^7J'^#t^H#OSiJ»7 f -^ ^lfi*$ 

[0038] tr.5T% fflrie*i^iR<o^«»3-=y 
h 1 1±, ^m^mmm-'m v ^—>3 ^© 

mpj-tSo » f&iEm i j&mx®.m Ltijf*mfe=L~ 

[00 3 9] ft-f > HI 5 !4, tf xm&^=- y V <^>»* 

0-efe5o ^mm(ois^m^=-y v 2«, ®i t^-r 

7j7.ft^3L- y f. ltf)-7X7o-^yhn-7 1 4C0ft 
bOC-feyf^y^ 7 0^r**#^fctWT-fo5 0 Sfeo 
-C. YX7n-=yhn-7l4WO ; e^-;K o 

* (9 i£lt# 1 1 , 12, 1^=. 1 3 S:^ 

^fx^#i 5i4(^-T'fcSo st« 0 6(4, m.*tmx. 

9 7 OCOf^?i5?:^Lfc»Wlf3SllT'fc 
3 0 tyt/^y^7 0ll ff^-fey-^tS-S-feyf-^fl 
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[0 0 4 0] t^f/^^ 7 0(4. tfTjX'*— 7 1 

h^oy^ 7 2^#^LTffM£ftfeS^K»* 
^tufct^T-fof). 7 2(C^t§:£tlfcA 

^jtK— b 7 3RXIliiJj^— h 7 4 SrOftCStS&iU:, j& 
Si?>f-7 5 iJ±^)-fe>-y-7 6^[tf,HT^-5„ 
±^■$■7 5 tJE73-fe-V^7 6 i(4. *'-h7*ny^7 2 
£ StjS LsftSg 7 7 OffM ^ tLfcaS^ o -y ^ 7 8 t <£>W 
tCft*ttTV^„ Sffi-fe^f-7 5 ti±73-fe^7 6(4H3 10 
«(0^X*B^$^-C^5fc*. 16©B-B»SW 

c -cmmmm*^ Lfcia 7 1 <t o x&t>itxm.w-t 

■5„ EP%. SLff-fe^iJ-7 5Xt>*ff^)-fe>f-7 6(4, -^ft 
■?tlJE^XI4jaS^ate-r5-fe^^-7 7'8 1,82 
^ % tK-N7 3, 7 4 tWML-^m7 7 bZ&&Wzm%L 
§79, 8 OW^^O^^SSi-^tj-^ttTV^o M 

is ^-t 7 6 e> m h tt s ateft^-waisft %n o tc 

(C«^e.ttTV^^ 0 20 
[004 1] -fe^f-^-y^ 7 014. A*4<- h 7 3%.Tf 
itifitf— h 740fiS^7P-3yho-7 1 4(75 

Dj/^5 2, 7 2tm— <Dh<VX'T&btlX^Z>„ ZOtz 
«-lir#±tc4oT. A^*-K7 3#i/^l/-? 
1 3 -&<PJl69V^»i£Sg 2 4 (-, ffl^J*- h 7 4 

5— ^{|iJ<7?V# : »SSS2 5('K^^tt5o ifc. w 
(D^fX^at-- y h 2 T?(4. ^©tH^tf— f 7 4 t 

%j& 2 5 1 ©gasssa-i^ y ^ &§s* 

Lfcte,©S^^ii4sv\ 8«WW^*-y 1^ 8 5 30 
dSg«*ttTV^„ aE*afflEffl^^y h 7 8(4, «f»4j- 

[0042] k^x\ WWEoaflrett, 

RtfflE*£fc5— Siilffl^'5 r 5' 
b 7 s^tyy^AgCioT^ntA^^t^ 

tt, «*tfci-5K:fi«tyf 7 5iE*t>t7 61: . 

3yfn-7 2 0Bl:i^Jitl^o 
[0 0 4 3] — # % F2©l/*al/-? 

flii^fiftRtfdEKBf ffi t oBM&a* ^M£tf>SrcJ:£#6fc 
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ft It, V Fp- 7 2 0 BT*^f&]frT£ 

[0 0 4 4] *»^ft^^^h2T 

X9&zi=.y h2-i^btlfc7 P nir^^^ft (H5# 
fig) . mffS«l^«^^t^«l-A^^-M 7<ZM 

g§2 1 £5ioTl/^^— * 1 3 — tffiixSe \s*?=lV 
^13(1 f$l/*al/-^ 8 eolftfft iot/^ 

ynir^^fi. #©Hv^fc^^f^w— * 1 3 £3 
ottyf^^ 7 irjfEtu H#lfc/^#i2 

[0 0 4 5] t>-t/<iy? 7 0^ffitltz7n±XjfXl$ 
(12 6 #180 , A##— h7 3^P>Sf3SL^S&7 7 5rii 

V-tf-7 5SIKJ±*^>"^7 6iaoTSS5t/i±*^i 
^^tL5o SP^>. W>f 7 5, 7 6<OSMiaiEK7 
9, 8 0ft^ot^ii^ (g7#S) % **<05J-I|6 
g£SSf^(te>nfc"fev^^^8 l, 8 2^J:ot^S 
RtKffi**«3tS*t5. ^^"C^ tyff^81, 8 

S»tfc#J»3£«8 3^lt^yhn-72 0B^t8 

[0 0 4 6] aOSff -^SrSfS Ltc^Vhn-^ 2 0 B 

^ 1 3(Dmm : &ft?o SPt>. ^^^^5/ h 2 "Cft. 
^^y 3 yhP-7^?)©IiSSfittyt/^/^ 7 

o^bcosa^w^t^s-^t, zi^hti-v2 oBia 

oTat*»SE«Hi|i s fTfoixS. ^hn~72 
0 B**feBf3feOBE*K*fll**«ffi^* a 86- 

otiillffl^^?' h 8 5<^)^y ^^^Kffi^^S 

[0047] iot, i5tfc*ii^^M^'7 

h 2 k ±ntf , fuiBB i ««o^f^«i&3-= y h 1 1 m 

fc, ^^3.-5/ h2f4, -7X7P^yFn»7l 
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b2aff<D3^ hSrT^f 
[0 0 4 8] ^5T\$2«^ft^^2 

WSES:fT5wi:ttT#5o ^"C. EI8{c. 

[0 0 4 9] r^T\ B9fi, JE^ftiJW*9 OSr^Lfc 

9 0©i)8«:R«t5o BEAMfP#9 0l4. ^>!i^9 
lftOt°* h;/9 2^*fU ^^ti^I^fcSf^^ 
K9 3iSHSS*t. ^777A9 4«nyK9 3 

?jc#j££ix-ci^5o ^F>-9 2ft 

9 3 KJgJ« Stbfc^-f P V hM9 8 SrSoTT*©*! 

9 9^te x A*#-M 0 1. ffl*#— M 0 2-ttt 

*JBE*iH#P# 9 0 ^(±«^l/^f.x 10 5 &&&& 

ti % ^GOm^^*- 1/—? 105#ayhn-720C 
~>4:B5«£ixT^*. 
[0 0 5 0] yF3T* 
14, HWB£S2^«<0t><D£B«fc:, tyf/<y?7 0O 

#fHffli£*u ^(7)BE^pS$r?T5 - £ tt: <fco-CSE*BHI 

[0 0 5 1] S£oT, ^>Fd-7 2 0 Cd^SfftOJE 
*R£ftt3Pt$i/¥ai/- ^ 1 0 5^A*$*U -to> 
■S^ol * 1 0 5<0K»KJ:oTffi#*HB#9 0 

0 5tJ:otiSWcx7(l /^n^hIS98?:I 
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iotk^ h^9 2XtfflfcfPny K9 3^±#i"5o -t 
£>fc«>* ^777A9 4^jfJ±7'P^^9 5^biS 
Six, A** c - H 0 1 ^bAofc^nir^^ttj* 
sK— M 0 2 — i: jHx5 0 -t0>Bk d y hff<z>flflj 
UoT, If* h>9 2©fftHi ^77?A 
9 4«0#H**«»I«*ax, — J!fcftl^aUx57 , n-fe^#^ 
a>BE*a«lBSESlx5 0 

[0052] rwaotypt^^d Hingis 

<Dmfi\z*m£ti* *<DftmmW%tfxfry h8 5©Z 

^■YW<^£ftJ&S*x5. 
[0 0 5 3] ioT, rHfcffillO^ft^y 

fifittrRlitHSwtiJSBreirftofc. 4fc, -fervid 
7^7 0^It'i)5^Jllt 1/3^ u-^ l 3fc# 
iT/<-?#l 2*t#-^o y ? 9 9«B#©*** 
5jBE*«8»#9 0*«ffii-5wfc^ ^e^a-^BO 

[0 0 5 4] HlOft, # *Wf&K« -/ f 

30 v/Xf A (Cfc £H 4 Lfc-SS»f B<Z>« 

-fif^ftj^n.^^ h 1 ^7P"^yFD-7 14C 
#£Ti?:/lM^ 1 1 0 ;tfcfcOT*fc5 0 fit 

oT % -^^y n — hn — 7 1 4J^#-<£> :: ev^-- /K 
o* 9®lb#l 1, 2. «tBW-#^*^- 

^13Xff^«ft#l 5ft. Il^lOfcWtl-t* 
fo£ 0 ailtt, 1 1 0<£>ftSE£^ 

Lfc»*©*£BTifc5. *«J6(7)-fe^lJ-/<y^ 110 

1 4(DStiir^f-5 7 (H3#M) 
■fe^f-/<5f^ 7 OtDfejl-tl/^l 6 (0 6#flg) tSrffl 

[0 0 5 5] ir^if/^^^ 1 1 014. tfrV l 1 

t«^$jxfct«)"e*>D. to«ltyt5 7i:ffAt 
yf 7 6 i35S. A*5S- h 1 1 33mffl** c - H 14 
fcSf5SU«EKl 1 5i:<0micR#&ixTV*5o JBE^ir^ 

50 i ^tttt2tK7 9©Jfe«f I ©»«ai*KKrt&ix, 
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6 2#A*t&*tfc£aS5 5 9^W>**flB&6 Otf&jft 

JRa-T /P36S##ftHt ^tlfcthffl^ 6 1 frWf htltzh<D 
XhZ> Q -tUC. -feVt/V? 1 1 0W4, r?LfcI± 

SrtT5fcft^iaBS:t>ofc«»S4Ei 1 6jW1*.6*U 
r<^-fe>-^^^ 1 1 2 odic^^ 

[0 0 5 6] JEK. ^&m<Dl3*m%^-y H3I4, w 

*al/-^ 1 3{C«^V^^l/-^ 117^ -ttt^ 

1 5Ct)i^^al/-^ 1 l 8 3BSE*SttT 

j*£ft^&^;i5fc^TI4*V\> ^rT% ^flTte 

1 5 J £ rgci$ij®#l 5 J £ l-csbi- 
5o JSt-> u^u—^i 3&traHMfP#l 5«r*fls 
t5SS^l/^117, 118*3yho-72 
0DfcSa*$tLT1^5 o 

[0 0 5 71 -tr-C. *»l^«ft«!/h4t? 
J4. ^ipfCLT^n^^^oefcjf&^fxfctLSo' # 
h2^?>}xfc7 P cit^^|j: (B10# 
fig) , IWEJSl R«fcA**-M 7cd>< 

m^X± 1 1 0^fcSe*u H#LfcAt— 
1 2^i£it# 1 ifc£oTR:frifcfc*ftSrfcf4*v\ 

[0 0 5 8] -fey-t^s^ 1 1 O^SEtbfcyn-fe^^ 
H: (El l#f&) > A2pK— M 1 3 3&»bWiKUiB&l 
1 5 SrSoTffl**— Ml 4— -t£>fc«>. & 
«K 6WMtyf 5 7iaotJ±M 

rw***ae*ii5. apt, t©E*tyf7 eottR 

Ort^nir^^ft (H7#B) , ^*C0^tt^ 

ft5 0 — *\ SEi-fe^S 7 0^>f^8E!5 6 0SrS5 
-SB^n-fe^tf*** (04#Bg) % ftjW|16 1t±o 

2 OD^ta^ff £*l5 0 
[0 0 5 9] -t LT\ M£iM*SftLfc = ^hn'--7 

TW^l'— *1 3XW«E»Sy»#l 5©«»Srff 5. 
(OJE^ • SfciRJEISfcirxiJvV* 1 1 Oi^bOMSfB 
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f^a^^ 3yhn-72 0DiaotffMO { S 
*PSE«Ni*fftaH«. -er-Cft-f, J±^S»£tT? u 
¥al/^13^SI»ll 3yhn-72 0DHIS 
OBE*R3t«^«S^=¥3.u— ^ 1 1 7—A^£*U 

l$^al/-# 1 1 7(DmW}^X'oXU^^U-^ 1 

3 lcBr£<zv<>f o y hffiiSfffll-fSa ^cofc^b, 7"&± 

[0 0 6 0] &v*-c. afciSIS^fi 1 5 15© 
10 Mfltt* n^hn— 5 2 0D**&Bf^aE*R3S»** 
S^u^ 1 1 8— A*2*k «2S^ai — * 
1 1 8 somfttc ±otS»» 1 5 CBfie©/<-f p s> 

hjE^M-r^o mmmm#i 5 a, 

20 5o 

[0 0 6 1] ^5 Lfc*»«©#*«#^= y MKJ: 
fttf, WE*l»HSOSf^««&«y h 1 

^fMTW^Bitttt^ ^/HBBr0>BM*fc «k £ # 

M^jfxmS^- yh4 f4. -e^o-nyfp-yl 

4 &ir^/^?/^ 1 1 0fc:*H*:#;t, 1 5£ 
^iHSSrft 5 8E1*J»# 1 5 t LTffi«"T 5 i 5 L 

yMl 0l«8t«It^t^ ^f^«^^ 
[00 6 2] t^5T% m41&m<D#x9&=-~yh2 

5 0 ^rr% m4Jtm<Dtfx&&=L~yh4 (H10# 
HK) Ki#L-Ct>, »3»«^»LfciWWI. l^^U— 
40 ^13 ©SEfc 9 fcJE*«fl# 9 0 (B 9 #B5) tr*^# 

[0 0 6 3] *il^«^7h5t' 
14. WEJR4«iot>©fcRI«K:, -fe^f-^y^ l 1 0 

/^y^ i i 0i»ba«e«**rSfllUfc3>'hn-7 2 0 
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*iH»#9 0;RtfSE**iJ#|i#i 5 <DUm*^t>fi^ BP 
^ll ofrh<DMfem-%t^m-^^X!±t)Rllffi.Mm&. 

[0 0 6 4] nvhn-72 0E^f)ll J3E7Jl£;£{f 
RXl^,m^m 12 1, 1 2 2 |c 
iib^. m^i^^f^^-^ 1 2 1, 12 2W»(Cj;o 
TJ±*$IJ»# 9 0S.^»£aSJM# 1 5 iCfifrJttfVM o s/ 

M±^ffl1-5„ tOfc^ JE^fSfllP* 9 OR^iSHiM 10 

$]#i 5(4, h >-coficB/4 s ^ o y Mttiotl 

(4, h 5 tJ±^S^ItI5ii, m 

[00 6 5] iot, r 5 Ufc*fIO^^ft^ 3 = f 

h 5 4*1(4, ffimWi i WM<DJJ*&%;^- yYitm 

n-yl 4^y^<y^ 1 1 Odftiir^x, #'xtt*&. 
# 1 5 £^4Wg£fT7^*fgfJ$l# 1 5 t 

[c, -fci'Uv*:/? 1 1 Ofr&fl&X-foZtOlZ-Mz-, U^r^. 
u—f l 3 \zmz.Xs<— v># 1 2ft*"-h/n- / /^ 9 
9^ro^^5J±^$iJ«# 9 0 (CioT^^^-zW 

lf5ri^T#fc„ 30 

[0066] cut. imwm<r)ii^.m^-y 

-5„ il»^«^=7M (Hi) (4. -v* 7 

il^iv^^-g-^fcSo 0SxJ4\ ^-fS4T*(c5~ 
6#t^ofcm#SS^Si-5o Sot, #x#t*^- 

[0 0 6 7] ^2S.^03ff^W^fX«^-s' 
h2, 3 (II 5, Hi 8) 14, J±t>m&<DfyX°*}} 

(4\ i &m%x£&-t-z>o ^<D—^X\ ^y^^-xicj; 
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£5o t£oT, ^i^=yh2, 3(4, ^fiSrSti 

sH-s^s^ftv^, js« ; Btw^ii< isXtkm&zj-if 
%,&^hzm£-^%}X'hz>„ 

[0 0 6 8] Sf-, m4 J S.T7M5^<7?^#t|a3-=S' 

m, 5 (in io, mi 2) i4, mm* mtmrn^i 

5) §rfiJfflUT»it*P84:fT5fc*, J6ffi*M* J S< ft 
•5 1 W(7>^ 1 3 fm<D t> cD(cJt-<T»i£i 1/ > 5? £ 

4, 514, #^-(D^eK*S^PflwiItiJ:9 *»£:■: 

[0 0 6 9] 4oT, *$Ifi©*^«^=y J-© 

~y h£MVl1-?>^t&XZ?> 0 ^UT, 

g ><Djfxm&^~ y H4, ^-x/p -y? 1 Ot^tt 

Sfcft, »5t^^(c:/£i), £fc, 3-^;/ ^£T|s] 
C^-XT/n-;,? 1 0±(^«^tbTV^«T-, gft£ 
3i— v-3 y©aiy Mc^Si--5l^(c-+)*Ws^^ 
ft<, iHtWtt^k^JTfcSo 

[0 0 7 0] ft*3, *^(4, HtilS^#J-PS^$H5 
t>^T*(4ft< , ^©@g'£iM£Lft^iHfflT**i*ft^X 
^BT|gT'fc5o 

[0 0 7 1] 

[3PJ3W3WP:] #IPJ(4, i£lt#, /*-5?*K ig»fSlig 
3> hn— 7 3K4ir>'-^/"^s'^cov^-f s n^ 1 — *?r, »StSS 

7 1 1 y y ^ t $-i-©'<-X7'o y7(^Ltl 
■ti:#^nll&l-LfcCT% hT'^Sftyairx^ 

^•^^-/KOft-freX^nrtgft, yDirx^fxtt^^ 

ftofdo 

[m®roffi^me^] 

[01] ^Bjtc^ST'o-fex^ftlp^^y ho^i 

[0 2 ] U^cz2. v-5>*7F ^tzmmmxh 

5o 

[03] ^7p-3>'I-d-7 1 4<©rt$|5S:^L/clS 
l&©«^0T'fo5o 
[04] sSi-feV-^5 7^LfcH3©A-AiI@f 

[05] *3£W\Z&Z7v±XlfxW&^~y h©^2 
ff^^-T-a5»faaOfflffi0T'fe 5 0 

[06] -fe^f-^y:? 7 0 ©rt£B£^Lfc»©1fl5t0 
T*fc5o 

[07] meoB-BmffiRxf-c-cwimmmzTFi' 

fc£S-fe>-f-7 5 tJBE7^)ir^f-7 6©WS0-Cfc5o 
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